Reduced nerve growth factor levels in stress-related brain regions of folate-deficient mice.
Folate deficiency has been linked to neurodegenerative and stress-related diseases such as stroke, dementia and depression. The role of the neurotrophins nerve growth factor (NGF) and neurotrophin-3 (NT-3) in stress-related disorders and neurodegeneration has garnered increasing attention in recent years. Uracil misincorporation is involved in the neuropsychiatric dysfunction induced by experimental folate deprivation. However, the effects of folate deficiency on the expression of NGF and NT-3 in brain tissue have not yet been investigated. In a 2×2 design, aged mice lacking uracil-DNA N-glycosylase (Ung(-/-)) versus wild-type (Ung(+/+)) controls were subjected to a folate-deficient diet versus a regular diet for three months. Independent of genotype, folate deficiency led to decreased NGF protein levels in the frontal cortex and amygdala. In the hippocampus, NGF levels were increased in UNG(-/-) mice on the normal diet, but not under folate deficiency, while in UNG(+/+) mice, folate deprivation did not affect hippocampal NGF content. NT-3 protein concentrations were neither affected by genotype nor by folate deficiency. Altogether, the results of our study show that folate deficiency affects NGF levels in the frontal cortex, amygdala and hippocampus. The decrease in NGF content in the hippocampus in response to folate deficiency in Ung(-/-) mice may contribute to their phenotype of enhanced anxiety and despair-like behavior as well as to selective hippocampal neurodegeneration.